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PHENO 2008 SsYMPOSIUM

LFHC Turn Onv

« TeVatron status

» Physics Processes and their signatures/™~
— from simple objects to complex final states

+ leptons-only final states (and isolated _
tracks) : , photon

« ...+ Missing Energy and Photons
« ...+ Jets and heavy flavors

— Specific model testing and global searches

 Final remarks and conclusions

antiproton
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TevatrO n S tatu S Simona Rolli - Tufts University

Year2002 2003 2004 _ 2005 2006_2007 2008
Monthi 4 7 101 4 7101 4 7 147101 7101 4 10

The TeVatron is doing very well!
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Luminosity Profile

Year2002 2003 2004 2005 20062007 2008
Monthi 4 7 1071 4 71004 7 147100 71014790 _
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Signatures and Physics Objects

We study physics processes organizing them by their signature

Leptons-only final states

When a signature-based approach is
advocated, results are generally interpreted in
terms of specific models (typical case dilepton
searches, MET + jets)

When the analysis is model driven and results are

=... + Missing Energy and presented as testing of a specific model, there is
Photons always a check on control regions, defined in
terms of the process signature (blind analyses)
Wealth of models and exotic
processes
Need accurate understanding of The two approaches are usually
detector effects pursued in a balanced and
=... + Jets and heavy flavors complementary way

= More complex signatures
= Maintaining high S/v B



Leptons,Photons and MET g
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. . LHC Turre Oy
Searches in dilepton final states =™

Old-fashioned mass bump hunt..

-Z production and decay into ee/uu precisely measured
-Lepton ID/Reco and Trigger efficiencies high and very
well understood

-Background low and easily determined (QCD fakes)
-Clean events

At CDF the dielectron mass spectrum
iS scanned in search for excesses in
CDF Run II Preliminary above 150 GeV/c2

—=—data
[ ]Drell-Yan

W QCD The most significant region of excess for an e*e" invariant
mass window of 240 GeV/c?
3.8 standard deviations above the SM prediction

Excess dependent on ID variables cuts...

The probability of observing a background fluctuation

with significance equal to or greater than 3.8 anywhere

in the mass range of 150-1,000 GeV/c? is about 0.6%,
corresponding to a 2.5 ¢ significance. 6

¢ 100 200 300 400 500 600 700 800 900 1000
Miee) (GeVic")



Testing different models
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Simona Rolli - Tufts University

Once the data spectrum is well understood in terms of SM background, from MC, the
acceptances for resonant states for different spin particles are derived (Z’, RS Graviton)
and the expected number of BSM events is calculated.

In the absence of an excess of data, 95% CL limits on production cross-sections and
mass of the particles are set.

uu channel analyzed with the same strategy.
Update to 2fb-" in progress

CDF Run II Preliminary

Cross Section Upper Limts (95% C.L, spin-1) f_2:~5b" -
@'0!; AR ~-- Expaciaion
£ E AN e g:n z
- '\. \ \, _— Z
L F % \ AN \ —& E:
L 5 \ \ \ E, Z,
JoLy \ ¥
\) ' & Zy
2 ol
T
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o
B
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200 300 400 500 600 700 800 900

M, (GeVic

Exclude (at 95% CL) Z' with SM
coupling below 966 GeV

PRL 100, 091802 (2008)

_—

o) L —e— 95% CL upper limit
S 1 PP
n 04 E._ Dﬂ 1 fb ...... expected limit
3 F N e k/Mm = 0.1

T , l “ k/MPI =0.05
01 0 :E N k/“m = 0-02
o : . - k/MEI = 0.01

X |
G10%:

T f
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© E
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Graviton Mass M,(GeV)
Exclude at 95% CL RS Gravitons
below 900 GeV for k/My, = 0.1
(CDF limit 850 GeV) 7
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Tau final states

>

Ditaus final states are selected where ﬁh 1D
«One tau decays leptonically: e/u (CDF) u (D@) (plus v’s)
epr > 10 GeV/c (CDF), pr > 15 GeV/c (DQ)
-Other tau hadronic (and v,)
-One or three tracks (£q,, = 1), opposite to lepton
-CDF : isolation 30°, shrinking T cone (10° — 3°)
-D@ : three types (n*, n*n®, 3-prong), NN score
*No electron veto (allows eu)
-pr > 15 GeV/c (1-prong), 20 GeV/c (3-prong)

T CONg

isolation/

l CDF Rlun I 195' pb™’
H Y Preliminary
High Mass tt Search O @ ) o
CDF RunII Preliminary 195 pb’ 3 g "'.T:‘ 10
o™ =N N -
3] A a = 40 ™
S 20t - B N 95% CL = Tau Efficiency (Rec + ID)
o el y upper limit > - CDF Run II Preliminary
¢ 0|5 € N 2
| 1¢F sequential Z )
wn cross section g 20k -
=~ 100 200 300 400 500 600 [
2 .z—)TT m,. [GeVIcz]
§ 10+ .Other Backgrounds ~
L % 50 100 150 200
E,. [GeV]
0 1 A P 8
0 20 40 60 80 100 120 140 160 180 200

m,, [GeVic?]



MSSM Higgs ¢ — 1t
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300 : T
In the MSSM framework the e Only need to search
Higgs neutral sector ol // | forasingle mass
simplifies at high tanp 3200¢ N~ peak ()
~150 anpaz i - :
A and h/H become P e  For the A and its
degenerate R S twin h/H, at high
: 50 S kR g tanp decays into bb
e Scatl'ar SM-tike, low ° - 50 00 150 200 250 300 (90%-) and v (10%)
Cross section o (Gev/c2) dom]nate
TeThad + T Thad channels
1000 T ' ' ' L) - DO Preliminary, 1.0 fb"’
- B reliminary, 1.
i CDF Run Il 1.8 fb-" s 1 Mo
800 MSSM -1t Search 107 Eggg
Preliminary - W pav
600r - =W iy iy
{ observed 10 !
4001 [] A—tT -
] Zi*—1t .
200+ [ other EW, tt 1L
jet fake :
% “="s0 100 150 200 250 300 o 50 100 150 200 250

m, (GeVic?)

Visible Mass (GeV)

e No excess in e/ + 1,4 channel
(slight excess for CDF in 2007) 9
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MSSM Higgs —tt Search, 95% CL Upper Limit
rrrrrrrrrrrrrrrrrrr T

CDF Run Il Preliminary, 1.8 fb

1 027 — Observed
. 4
D@ Preliminary, 1.0 fb o B e Expected .
= Observed Limit - ™ 16 band E
B 20 band i

= Expected Limit

o(pp~+X)-BR(¢~17) (pb)

95% limit 6 * Br()—>71) (pb)

- Expected Limit,+15 1 €
10- E ‘
01nlxl.lnl.l.lnl|l|l|lnl1||||l|||
100 120 140 160 180 200 220 240
m, (GeV/c?)
1}
- (a) 80
lllllllllllllllllllll
100 120 140 160 180 200
Higgs Mass (GeV) = 60
=
5 Tevatron Preliminary

40 MSSM Higas —tt.
95% CL Exclusion

DG (1.0f>7)

B COF (1811

S

e

o

Interpret o x BR limits as limits on tanff : o
100 120 140 160 180 200 220 240

vs m, in MSSM benchmark scenarios m_ (GeV/c?)
s 10



PHENO 2008 sYyMmprPOsIiuUM

Multileptons final states: LHC Tiwn On
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SUSY in Trileptons

Tri-muon events

Decays through W/Z favorable
for heavy sleptons, but BR to
leptons low

Chargino Neutralino cascade decay
results in a signature of
(3 leptons or 2 leptons + track) and MET

COF Run I Pfellmlmry.ILdttz.o ' Search for \ ? \ Y

2

NEvents / 2 GeV
-
o

Decays through sleptons
guarantee final leptons, but
also preference to 7 —>7

3

-
o

:

Chargino mass
113 GeV/c2 -

T

p;(GeV/c) of three leptons

by DY - PO
10 20 30 40 S0 60 70 80 90 100

10"

® Selection (signal region): RN T |
0 20 40 60 80 100 120 140 160 180 20
= Py (15,10/5,5) GeV/c Missing E; (GeV)
— MET>20 GeV (DY and QCD rejection
— N S1andH; <80 (top rejection)

Control regions in MET vs M,, phase-space

— Z-mass veto (DY rejection) ® Signal region is investigated only after
— Dilepton Mass above 20 GeV/c? validating backgrounds in control

(QCD and resonance rejection)

® Trilepton backgrounds:
— DY+fake, Z+y, diboson

regions (a blind analysis)

Similar cuts at DO 11
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SUSY In Trileptons

CDF Run Il Pmliminaryj Ldt=20fb" : h For =

. . .. . Search for \] \~_2
® Signal region is investigated only after g e — N
validating backgrounds in control Z14) fimit Thoory o B Unosrtainty
regions (a blind analysis) ;5:1.2:— """""""" oo Jpper L expecied
. € Expected Limit+ 2o
® Good agreement with SM background @ 1 95% CL Upper Limit: observed
-"'j:o.aj mMSUGRA m,=60, tan(B)=3, A =0, (11)>0
=)

CDF Run Il Prellmlnarv, L=20fb"!

Trilepton 09+0.1 4506 0.2 ;
Dilepton+Track 6.9+0.9 55+11 6 0 “4oo 110 120 130 140 150

Chargino Mass (GeV/c?)

M( Zl ) > 140 GeV/c?at 95% CL

DQ Run lI Prellmlnary, 0. 9-1 7 fb‘

%{7_ MGZ)=ME)~2ME.); M()>M(2)
tanB=3, u>0, no slepton mixing

D@ Run Il Preliminary,

x;’) x BR(3I) (pb)

— Observed Limit
------ Expected Limit

+
1

lllllllll]llll

ol

ee+ 0.6 1.0£03 0.5-0.2

pp+8 1 037, 05-25

ee+é 1.1 0.8+0.7 1.7-4.7
pipt 09 1.1+04 0.6-3.7

Hoorgo!i

i Chargino Mass (GeV) 12



Multi leptons final states:
Doubly Charged Higgs
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4 |leptons final state

> HTTH=— — 11T 171~

> HYTH= — p*u*tete™

‘ > HYTH — = [Tt 1~
CDF Run Il Preliminary (L=350 pb™)

m(Hg)>97 GeV/c2 (LEP 2)
m(H;)>99 GeV/c? (LEP 2)

p 160 CDF 95% C.L. upper limit:
+ +

T 10 mHR)>86 GeV/cD\, 0 BR(H">u1)=100%
= 120 BR(H™>e1)=100%
[aa]

—~ 100 +m(|{*)>1 12 GeV/c?

T s (RN s

+ B NN I
T e0
t 40

Q

£ 2

o

e § DO,L =1.1fb"
c : . —-Theory(L)
N\ .

-% 10° N . —Theory(R)
4 AN —— Observed

@ LN e Expected

o +16 band
(&)

(I S T I IS TR SR N S SR S SN S S S R N R
%0 90 100 110 120 130
m,++ GeV/c2

> HTTH ™ —»prutup~

FERMILAB-PUB-08/058-E

.......

it
. _excl., 1

of g S
5 B AN
Ou1.9%) v 1 Nl Ny

80 100 120 140 160 180 200 13

M. (GeV/c?)



Lepton+y final states:
Excited leptons
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Observation of excited states of quarks
and leptons might confirm the
hypothesis that they are not elementary
particles , but composite states

CDF Run Ii [L-dt=371pb"

—— L] L] 1 T T [ 4 ' ] 1 1
n 2
& 105 Contact Interaction Model
~
= 10 —— A=M,. Theory
A ' -
1 0’ —— Expected Limit
(0 2 |
m 10 ¢
L 3
o}

10 |

1
0F. ;
1% | 853 GeV /'\ _

100 300 500 700 900
Mu" (GeV)

At Tevatron, € /u* can be produced
via contact interactions or gauge
mediated interactions

Y
Y,
a e* q e
e Zz S
— e q e
q

s . - No CI
é 10 ‘DO 1.'0.-‘.be, L gg: EQ - m.:r:;\(l(:Mh Interactions
~ : | ——o0n(A=1Te
& 10" \ |~ ogy (A =3TeV)
T : ) GCI (A =5 TeV)
o 103 — D@ obs. limit
% z e DG @XP. limit
1 . CpF obs. limit
ALE GRS SN
10- ©

S N -v A\ VA
200 400 600 800 1000
m,. [GeV]

14
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D i p h Oto n S : L E D Simona Rolli - Tufts University

The search for new particles decaying to diphotons
uses the RS graviton model to express sensitivity to
Kaluza-Klein graviton resonances (spin 2 resonance)

- excluded at 95% CL
2 0 09 -------- expected limit

———— DO PRL 95, 091801 (2005)

— = @xcluded by precision ewk

PRL 100, 091802 (2008)

% 10° Data

© [ misidentified Events

g 10° Total Background

a Total Background + Signal

£ 102

-1
10 DG 1fb

-
e

Number of event

—h
Qe
N

e

0.01 L
200 300 400 500 600 700 800 900
Graviton mass M, (GeV)

100 200 300 400 500 600 700 800 900 1000
M., (GeV)

Combined with dilepton searches 15



Diphoton+X
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Simona Rolli - Tufts University

Nominal high E; object identification and kinematic 4

selections are used.

The observed event counts is reported as well as SM
prediction for various kinematic distributions

Search for yy + X X = 'r

% - m &DF Run II Prellmlnary 2014 pb R
O 250 1
v - == Standard Model ]
& - ]
c L
¢>’ 20_— 7
wor ]
151 *t .
10 .
5F .
Ob il 1 1) I I [
0 10 20 30 40 50 60 70 80 90 100

Tau Et (GeV)

EzzE m
o 20

218
g 16
w4

Search for yy + X X = 'r
éDF Run II Prellmmary 2014 pb i E

== Standard Model |

12
10
8

C?th

vl b b ol

0 5

10 15 20 25 30 35 40 45 50
Missing Et (GeV)

Events/5 GeV

CDF Run Il

Preliminary 1015-1100 pb‘1

Events per 20 GeV
N
(@)]

Search for yy+ET, Slgnal sample

X M ET CDF Run 1l Prellmmary 1. 2fb

—e— Data

E Background & uncertainty

Events/10 GeV/c?

vy + e Search

Fakey ore

. Zyy + Wyy

Ht [GeV]

Search for yy + X, X =Y
r C[‘)F Rurll ] Prellmlnalry 1155 pb

— Standard Model ]

w
W a
T T

g

UL
f
!
1
|
P
|

0.50 3

E L = _l
90 40 60 80 100 120 140 160 180 200
3y Mass (GeV/c?)

Good ‘agreement between data and SM predlctlons 16



diphoton + MET: GMSB SUSY g

pp —( X =) %% x% ‘ 2y +E;

D2 1.1 1" ¢ data E *
b4 : )
B W/Z+yy

3,

Neutralino Mass (GeV/cz)

Events per 3 GeV
‘%

electron mis-ID
80 90 100 110 120 I jet mis-ID
T T T 10 ::o::g::/\:::;oz
1-_ CDF 202 pb GMSB Y.{.ET—_ ....... + signal A= e
= DO 263pb" | .. prosPNoto 1 qE =
& B, 2 —PROSPINONLO 4 L
[ 10"
—
P
<
0 20 40 60 80 100 120 140 160 180 200
2 Missing E_ (GeV)
m T
x 10 e F D2 1.1 —— NLO cross-section
) o [ —— observed limit
i s @xpECted limit
102 B expected limit + 10
A I BN A, A e 100 expected limit + 2
140 160 180 200 220 : einsisidainnisi
Chargino Mass (GeV/c") i
10 100 120 140
: m,, [GeV]
i 180 200 220 240 260
L m,. [GeV]
675 80 85 80 65 100 105 110" 17

A (TeV)



Adding jets and flavor tagging

18
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Jets and Heavy Flavor

Hadronic jets are reconstructed using several algorithms:

Cone,Midpoint, KT etc..

Measured jet energies are corrected to scale them back to the final state particle level
jet . Additionally there are corrections to associate the measured jet energy to the
parent parton energy, so that direct comparison to the theory can be made. Currently
the jet energy scale is the major source of uncertainty in the measurement of the top
quark mass and inclusive jet cross section

B-jet identification is implemented via:
-displaced vertices with L, /o cut (CDF)
-Vertex mass separation (CDF)
-combining vertex properties and displaced track info with NN (D0)

'Tag tO n beyond 2 und:fr{_(_’ing,
Tagger event
- —+ NN
s _r —+ JLIP .
Jet 3 700 — 06 SecVix Tag Efficiency for Top b-Jets
- e > ol C
. =R - & Tight SecVix
Displaced tracks £ r = . [0 3
W 60 —— 2 05 Loose SecVix
i; - ( ] o 04F
A C e g
Decay lifetime %’ SO AT - T B 3
Ly -~ econdary vertex L 03[
2 L Hle7 = s
Primary vertex _ =/ 40 02fF
0 { C o Top MC scaled to match data
'/;o\ v - "F Only b-jets with E;>15 GeV
Ca o o b oo ol oo b ol aaloaalaansl | |

I p_>15and 0 <M <2.5 | el e TN
| | I T | | 0 02 04 06 08 1 12 14 16 18 2

05 1 15 2 25 3 35 4 45 letn | g
Fake Rate (%)

w
T
[

Prompt tracks

o
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Dijets final state: mass bumps =

CDF Run Il Preliminary, 1.13 b |

Another mass bump hunt... T P —
Prob 0.5127
* Choose events with two high- % 10° | ;
p. jets with rapidity less than .E 10p '!.‘.
1.0. Look for an excess in the S 1k "‘ ,
dijet mass spectrum for 5 g "".*
masses above 180 GeV T .~
* Possible signals include R | e
excited quarks, W', Z', and PR - S ARhA A I .. .‘
Randall-Sundrum gravitons R L T e
* Find functional form of of dijet L7 S e ————— [ s
spectrum in pythia and herwig, M, [GeVic'] e
fit to data. Look for “bumps” in ] S NS NV KRS W [ .
the data minus fit plot 200 400 600 BOO 1000 ‘Z°°Mu [Gl‘{,‘;gz]

CDF Run 11 Preliminary, 1.13 fb™

510°
a ——e— 95% CL limits (for R-S G. Technirho)
i . ——o—— 95% CL limits (for the others)
;; K ' ===+ Technirho
* No significant resonant structure is observed, so limits are set | e ey
. a8 - xcited quar
on various models | | e AsighoniCorn
".....- - E6 diquark

* Excludes (at 95% CL) excited quarks from 260-870 GeV, W'
from 280-840 GeV, and Z' from 320-740 GeV

G xBr x Acce
-

-
o
|

20

-
o
o

. | "A ."
400 600 800 1000 1200 1400
Mass [GeV/c’]



Single jet + MET: LED

Simona Rolli - Tufts University

A Kaluza-Klein graviton is produced in
association with a jet (or photon). The
graviton escapes detection, leaving a
monojet (monophoton) signature in the

detector 7
g.q

5
S/

1 | | |

-—d
(*2]

-
BN

-h
N

M, Lower Limit (TeV)

2 3 4 5
Number of Extra Dimensions

CDF Run Il Preliminary

W CDF Jetly + E, 1
— CDF y +§, (20 _
B CDF Jet +§, (1.1 )
=== LEP Combined

|

Events/10 GeV

-
o
w

3
Ll ol

Events / 10 GeV

-
(=]
|

13

—— Data

SM Prediction
SM + LED (n=2,Mp=1TeV)

CDF Il Preliminary (1.0 fb'1)

i1

150

200 250
Missing E; (GeV)

300

350 400

150

FERMILAB-PUB-08/061-E

D, 1.05 fb5'

—*-data
[N Z+y
BwW-ev

[ Inon-collision
[ I misidentified jets

W+y

—LED n =4, M, =836 GeV

200

+

250 300
Photon p_[GeV] 1



MET + jets: [HE Tim On
SUSY squarks and glumos

Simona Rolli - Tufts University

Result: 4 jets and MET Result: 3 jets and MET

Result: 2 jets and MET

Nl-t >3 MET>120 HT>330 CDF Run Il Preliminary

I
2 Although the production is strong, the analyses are challenging

"Mrijet Analyswi o
due to QCD-multijet and W/Z+jet backgrounds gw —wpw&
@Solution: break-down analyses in jet-multiplicity bins and 2"
optimize separately (using MET and HT<—Sum of jet E;) 5,
10’ 50 1ﬁ rl':lﬂss.n:ﬂer[a)v] 300 350
DO,PLB 660, 449 (2008), L=2.1fb""

CDF Run |l Preliminary, £ = 2.0 fb!
~laaie ] = ===l o ==
GeV) (Gev) (GeV) (GeV)
Dijet 35,35 11+1+43/2 11
Trijet 375 175 35,35,35
4-jet 400 100

Dijet

165,100 165

140,100,25 3712 38

95,55,55,25 48117 45
22

11+1+3/-2 9

Trijet 330 120
35,35,35,20 18:+1+6/-3 20

4-jet 280 90
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SUSY in MET + jets

Phys. Lett. B 660 , 449 (2008 ) CDF Run ii Preiiminary L=2.0 fb"
T3 N o, A, G e rTTTT
‘:‘0.2 = = %o

. observed limit 95% C.L.

—*— Observed limit
--2-- Expected limit

===+ gxpected limit
A,ﬂ. tan(i=$, <0

Cross Sectio
o
—r
TT | T II|III|IH|III|III

320 340 360 380 400 420 440
Squark-Gluino Mass (GeV)

(a)
- D@, L=2.1 fb
520 340 360 380 400 420 440 400
Squark Mass (GeV) o
"0.4;"'| L R S S N RS o
go.s : m,=m,, /Eoé :3:(3):3, u<0 ;
c =
o _ _E —e— Observed limit D 300
5020 -2 Expected limit o
3 = ~ py
7 r o %
801 = S
e 200 2
| D@, L=2.1 b =
4
&
=}
(<2
)]

DG, L=2.1fb" [ .
tanp=3, A0=0, u<Oy

g_tgg mol=500,lA0=0c,yllan(B)l=3,u<(|J g
S 4 e Observed limit 100 200 300 400 500 600
'1;'_; 3 --a-- Expected limit Gluino Mass (GeV)
95 0
g 0 100 200 300 400 500 60(
° (@ e M- (GeVIcz)
- D@, L=2.1 fb™ v 23

240 260 280 300 320 340 360
Gluino Mass (GeV)



Jets+MET final state: [HE Team On
Leptoquarks

The analysis is a counting experiment examining two different kinematic
regions (each region being more sensitive to different models).
Cuts are not optimized for a specific model.

A A
Main backgrounds: MET

-Z — v v + jets (irreducible background)

-W — [v + jets (with charged lepton lost)
—Residual QCD and non-collision backgrounds.

. . 100
Data driven prediction 801
CDF Run Il Preliminary, 2fb" .
125 225 HT
Background 125/80 225/100
Z—vv 777 + 49 71 +12 Cross-section limits for 1st- & 2nd-gen leptoquarks (95% CL)|
W - v 669 = 42 50+ 8 3"
W = v 399 + 25 33:5 s R
W-ev 256 = 16 14+ 2 g10° —u=2M,
] C —— 95% limit from data
Z-1l 29 + 4 2+0 S T - 95% a priori limit
QCD 49 + 30 9+9 10
y +jets 55+ 13 5+3 -
top 749 11+2 1
non-collision 4+4 1+1 - CDF Run Il Preliminary (2.0 fb™)
Total 2312 = 140 196 + 29 o T T I [
40 60 80 100 120 140 160 180 200 2 24
Observed 2506 186 Leptoquark Mass (GeV/c’)
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HF final states: LHC Turn On
sbottom from gluinos

The sbottom decays into a
bottom and LSP, giving

rise to a final state with 4
b-jets and missing energy

If the sbottom is significantly
lighter than the other squarks,
the two body decay of gluino
into bottom/sbottom is
kinematically allowed

The analysis is optimized for 2 points in the SUSY parameter space:

Large Am between g and b CDF Run Il Preliminary j Ldt=1.78fb "

AN 2 R — 2 AT i =
M(g) = 320 GeV/c=, Mb) = 20 GeV/c?, M(¥) = 60 GeV/c? NQ | T T
Small Am between g and b > f »
~ ~ B M(3) = 60 GeV/c*
M(g) = 300 GeV/c?, M(b) = 280 GeV/c2, M(X) = 60 GeV/c? % 300 el
CDF Run Il Preliminary [La=17em” P2 -
% 107 « CDF Data 2 250 .._
Lﬁ EWK Bosons E -
= =i S
of — 8 200}
w D@ Run 11310 pb™'
£ Sbottom Pair Production
WL 150 Excluded Limit
‘ E CDF Run | excluded
bl { 100'|....|....|....|....|

‘200 250 300 350 406 B 26
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Stop searches

Fermilab-PUB-08/063-E
Light stop and sbottom

production and decay % 100k ~CDFRunil295pb™ o D@, L = 995 pb'
[ — DO Run 11 360 pb™' g,
Stopstocharm ¢ [omems (o
— Exactly 2 jets (reduction of F 3 F —Epecled g
QCD) & i
— Jet pt cuts (20,40 GeV/c) and 60"
angular separation of jets [
(reduces QCD and W+jets) 407 el EPg — B2®
— Angle between jets and met L .
(reduction of QCD) 20'_§ LEFE=0
— Flavor tagging using Neural C
Network (impact parameter, o ; . ) | | |
secondary vertex information) N —10n 190 440
Other option is that stop Exclusion: stop mass <149 GeV/c 40 60 80 00 420 4l
does not decay in the neutralino mass of 63 GeV/c? mf (GeV)
detector (CHAMP) CDF Run 2 Preliminary
10 E_ ~— Stop production cross section (NLO)
° SIOW particle Signature . SIOW'y-mOVing = r A Expected Cross section limit from central i
highly-ionizing highly-penetrating particle s 1L J'L ot = 1.03 17
- Will look like muon with possible S
calorimetry energy deposition ;
2
* Particle mass is measured using Time of Flight C10'E
Stable stop mass > 250 GeV/c? at 95% CL 100 120 140 160 180 200 220 240 260 57

Stop Mass (GeV/c?)
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Heavy flavor final states: LHC Turn On
W'— tb

COF Run Il Preliminary, L=1.9 5" I Single Tep |
_ N .I:h:h.m.e II:IELr!c .S.CE:IE-.C' .m. D.Et.a}. _ |:|I:t|::ar
q t Search for resonant th(+cc) ; 3 Jats 1 Tag [ Mistag=Norw
! . ' L Weo like
W pair prOdUCtlon 80 %W—blike
(FATAFAT . R L —— Diata
- In W+2 jets and +3 jets ol —— Sys Unosrt
q b channels (semileptonic W), E :
look for unexpected structure 4op
in M(Wjj) 20l
95% C.L. Observed Limit - CDF Run Il Preliminary: 1.9 fo" .
. 6—3 § \ \ : . : T : ks L] 100 200 300 400 500 600 E?D'D
. : : 7| — EXpected Limi - CE3T
:\ \ \ | 0 + 10 Expected Limit Chiz/DoF: 15.7/17: 52.7% My (GeVieT)
1 4_ \ \ ‘| —s— Observed Limit
. —— SMW: MW) > M(y) | .
C [—swwmw)<my ||  Extra W gauge boson decaying into ev
I | | : T Phys. Rev. Lett. 100, 031804 (2008
d osbe = === Theory (NNLO)
; . E :; E 104—4: 95% CL Limit % ?DQ, 1b™! +— data (a)
. 06:_ é 1 observed g 101 E 2’059' Vi\:gir%me%)sza
04F-5 e 2 epeciad 3" B o oo
023_ g n): 03 | excluded (Run 1) € = m,, = 500 GeV
0;] S e l T C; - rnw, > 1.00 TeV o m,, = 1100 GeV (x 200)
300 400 500 600 700 800 900 o at 95% CL
W' Mass (GeV) 3
105
D@, 11b" 28
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HF final states: ¢—bb
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100 ¢ v T v T T v T v T v
E E =196 TeV
- b quark p; >20 GeV/c, |n|<2 tamp =40
wE LT DDRER R e Higss =0bs ]
g : s o r i
< F P
e Higss 20 ]
ol D R LR i B ot I 1 ~--::::'_::::::-7:,_““_'—;
C 1 1 " 1 " 1 " 1 " 1 " ]
100 105 110 115 120 125 130
M, (GeV)
CDF Run Il Preliminary (1.9/fb)
o M bbb
3]
% 600 M bbx
O 500 W beb
n B bgb
s
% 400
g
300
3
200
100
0
50 100 150 200 250 300 350

m,, (GeV/c?)

Search in mass of two lead jets m,,
No excess observed

%2
& 180

jInclusive H — bb is too hard due to QCD background

Require one additional bottom quark jet besides
the two from Higgs decay

“3b” channel best compromise between signal and
background rates

0 95% C.L. upper limits CDF Run Il Preliminary (1.9/fb)

160
140
120
100

80

60 ---- expected limit

Bl 1cband
40 m, "= scenario, = -200 GeV B8 20 band

20  Higgs width included ——  observed limit

'} 1 1 I 1 1 1 I 1 1 1 l 1 1 1 l 1 L 1 I 1
0 |
100 120 140 160 180 200 29

m, (GeV/c?)




PHENO 2008 SsYMPOSIUM

More complex signatures: LHC T On
v+b+jets+MET

A handful of exotic processes would 7

give rise to a flngl state signature \ 27" Low energy SUSY
comprising y+b+jets+tMET A ~#  with radiative decay
Many anomalies could be reduced / ~ ofthe neutralino

to detector mis-measurements.

Selection: Main background is dominated

One high E; photon by fake y or b. Calculated using MC or data
=2 jets

2 1 tagged jet CDE Run Il Prelimi 2 - CDF Run Il Preliminary 2.0 o ybj; Search
n reliminary, - 2 > b
Large MET (> 25 GeV) y minary g 1
Topological cuts Source N g
2 107
vb 291 £ 7 (stat.) 50 (syst.) g 1
yC 92 + 25 (stat.) * 45 (syst.) 1
Fake b, rea 141 + 6 (stat.) £ 30 (syst) " |
£, [GeV]
Fake y 113 £ 49 (stat.) £ 54 (syst.)
Total 637 £ 54 (stat.) * 128 (syst.)
30
Data 617
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Global Searches

The goal is to perform a model-independent global search of high P+ data:
-study bulk features of high P data; |
-search for resonances invariant mass distributions
-search for significant excesses at high sum-p-

Physics objects are categorized and events selected
and partitioned into ~400 exclusive final states

Pythia and MadEvent are used to implement the
SM theoretical prediction (CdfSim emulates the
detector response)

Many correction factors are used to obtain the
true SM predictions (shouldn’t a global search
work globally?)

theory k-factors etc
experimental efficiencies and Scale Factors, fake rates etc

The whole
high P region
IS monitored at
once

Currently observed discrepancies are explained in terms of incorrect MC modeling
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Concglusions

Many exdciting results are\continuously produced at theXevatron!




